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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a new hydroxy I group-containing 
polysilsesquioxane excellent in solubility in a wide variety of solvents, capable of 
giving excellent characteristics of a polyorganosiloxane such as low frictional 
properties to various resins and useful as a coating modifying agent by reacting a 
specific polysilsesquioxane with an alcoholic compound. 

SOLUTION: In this hydroxy group-containing polysilsesquioxane, a side chain 
organic group consists of one or more groups of an alkyl, alkenyl, aralkyl or 
(substituted)phenyl and a hydroxyl group-containing group of formula I (R1 is an 
alkylene; X1 and X2 are each a single bond, an ester bond, etc.; R2 and R3 are each 
a single bond, an alkylene, etc.), an end group of the main chain is brought to 
trialkylsilylation and the number average molecular weight is 500-100,000. The 
objective compound is obtained by reacting a mercapto group- containing 
polysilsesquioxane having a mercapto group-containing group of formula II in a side 
chain organic group with an a,6-ethylenically unsaturated group-containing 
alcoholic compound of formula III (R3 is H or methyl; Y is a single bond, etc.; R4 is 
an alkylene, a cycloalkylene, etc.). 
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* NOTICES * 

JPO and NCIPI are not-responsib+e-for any - 

damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . 
[Claim 1] (i) At least one or more sorts of radicals as which a side-chain organic radical is 
chosen from from among an alkyl group, an alkenyl radical, an aralkyl radical, a permutation, or 
an unsubstituted phenyl group, Consist of a hydroxyl-group content radical expressed with the 
following type [I]r and (ii) principal-chain end group is trialkylsilyHzed. Hydroxyl-group content 
poly silsesquioxane characterized by number average molecular weight being 500-100000: (iii) 
-R1-X1-R2-X2-R3-OH .... [I] 

The alkylene group which R1 may have the substituent among {type [I], and may contain O of a 
hetero atom and S is shown. X1 and X2 Independently, respectively Single bond, an ester bond, 
sulfide association, amide association, It is shown any of a urethane bond, an urea bond, a thio 
urethane bond, ether linkage, and carbonyl association they are. R2 and R3 Independently, it 
may be shown any of the radical which consists of any two or more sorts in single bond, an 
alkylene group, a cyclo alkylene group, phenylene groups, or these radicals (except for single 
bond) they are, and these radicals may have the substituent, and O of a hetero atom and S may 
be included, respectively. } 

[Claim 2] At least one or more sorts of radicals as which a side-chain organic radical is chosen 
from from among an alkyl group, an alkenyl radical, an aralkyl radical, a permutation, or an 
unsubstituted phenyl group, The sulfhydryl group content poly silsesquioxane whose number 
average molecular weight it consists of a sulfhydryl group content radical expressed with the 
following type [II], the principal chain end group is trialkylsilyHzed, and is 500-100000, 
Manufacture approach:-R1-X1-R2-SH of the hydroxyl-group content poly silsesquioxane 
characterized by making alpha [ which is expressed with the following formula [III] ], and 
beta-ethylene nature partial saturation radical content alcoholic compound react .... [II] 
(The alkylene group or single bond which the alkylene group which R1 may have the substituent 
among the formula [II], and may contain O of a hetero atom and S may be shown, and R2 may 
have the substituent, and may contain O of a hetero atom and S is shown, and X1 shows any of 
single bond, an ester bond, sulfide association, amide association, a urethane bond, an urea 
bond, a thio urethane bond, ether linkage, and carbonyl association they are.) 
[Formula 1] 

H 2 C=C^ 

^Y-OH 

-.--[III] 

R3 shows hydrogen or a methyl group among {type [III], and Y is single bond and [Formula 2]. 
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A permutation or an unsubstituted phenylene group may be shown, R4 may show any of the 
radical which consists of any two or more sorts in an alkylene group, a cyclo alkylene group, 
phenylene groups, or these radicals (except for single bond) they are, and these radicals may 
have the substituent, and O of a hetero atom and S may be included. } 

[Claim 3] At least one or more sorts of radicals as which a side-chain organic radical is chosen 
from from among an alkyl group, an alkenyl radical, an aralkyl radical, a permutation, or an 
unsubstituted phenyl group, The ethylene nature partial saturation radical content poly 
silsesquioxane whose number average molecular weight it consists of an ethylene nature partial 
saturation radical content radical expressed with the following type [IV], the principal chain end 
group is trialkylsilyHzed, and is 500-100000, The manufacture approach of the hydroxyl-group 
content poly silsesquioxane characterized by making the sulfhydryl-group content alcoholic 
compound expressed with the following formula [V] react: [Formula 3] 



(The alkylene group which R1 may have the substituent among the formula [IV], and may 
contain O of a hetero atom and S is shown. X1) It is shown any of single bond, an ester bond, 
sulfide association, amide association, a urethane bond, an urea bond, a thio urethane bond, 
ether linkage, and carbonyl association they are. R2 The alkylene group or single bond which 
may have the substituent and may contain O of a hetero atom and S is shown. R5 Hydrogen or 
an alkyl group is shown. R6 and R7 independently, it may be shown any of the radical which 
consists of any two or more sorts in hydrogen, an alkyl group, a cycloalkyl radical, phenyl groups, 
or these radicals they are, and these radicals may have the substituent, and O of a hetero atom 
and S may be included, respectively. 
[Formula 4] 
HS R 9 OH 



(R9 shows any of an alkylene group, an arylene radical, and the cyclo alkylene groups they are 
among a formula [V].) 

[Claim 4] The resin modifier which consists of hydroxyl-group content poly silsesquioxane 
according to claim 1. 
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JP09-176321A 3 

* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin modifier which becomes the poly 
silsesquioxane (polyorganosiloxane) which makes in more detail poly silsesquioxane structure 
suitable as a polymer denaturation ingredient or a charge of add-in material of having a hydroxyl 
group at a side chain a main structural unit, about a resin modifier at hydroxyl-group content 
poly silsesquioxane and its manufacture approach list, and its manufacture approach list from 
this polymer. 
[0002] 

[Description of the Prior Art] Since polyorganosiloxane is excellent in a water resisting property, 
weatherability, water repellence, etc., to obtain the resin (constituent) with which the property 
of this polyorganosiloxane was given is tried by using conventionally the polyorganosiloxane 
which has a reactant radical as various modifiers for resin. 

[0003] For example, the denaturation polyorganosiloxane which can give properties, such as low 
friction nature, water repellence, and oil repellency, to resin and which a purport publication is 
carried out and has a hydroxyl group at the principal chain end is indicated by by using it for 
JP.63-161013.A as a modifier containing the active hydrogen which reacts isocyanate radical 
content denaturation polyorganosiloxane with the isocyanate radical in this polyorganosiloxane 
for resin. 

[0004] Moreover, the purport publication of the paint film resistance to contamination and 
whose chemical resistance improved is obtained and carried out by using for JP,5-320578,A the 
coating constituent containing the polyorganosiloxane which has an isocyanate radical. 
[0005] However, each polyorganosiloxane given in these official reports is a polymer which 
makes poly dimethylsiloxane the main frame. In the polyorganosiloxane of such a poly 
dimethylsiloxane main frame, the solubility to a solvent is low and it dissolves only in the limited 
solvents, such as a hexane and chloroform. 

[0006] Therefore, the polyorganosiloxane which has the aforementioned isocyanate radical etc. 
It mixes to the common resin constituent with which various solvents are blended and which 
should be carried out reforming. Also like Even if it is difficult for a solvent system to distribute 
homogeneity in many cases and adds the polyorganosiloxane which has the aforementioned 
isocyanate radical in coatings even if The solution carried out phase separation, "crawling 
occurred in the obtained paint film and there was a trouble that it could not be used as an 
additive to the coating of an extensive class in it. Moreover, in the polyorganosiloxane of a poly 
dimethylsiloxane frame, since the solubility to a solvent was low, there was a trouble that it was 
difficult to obtain the resin (constituent) with which it could add to various resin only in **** 
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small quantity, therefore properties, such as low friction nature, water repellence, and oil 
repellency, were given. 

[0007] When it inquires wholeheartedly that such a trouble should be solved, in the specific poly 
silsesquioxane which has the hydroxyl group combined with the side chain through the specific 
radical It finds out that the resin (constituent) with which it excelled in the solubility to a 
solvent, for example, could add to various resin with the arbitrary dose as a modifier for resin 
etc., therefore properties, such as friction nature, water repellence, and oil repellency, were 
given to the surprising thing can be obtained etc., and came to complete this invention. 
[0008] An applicant for this patent sets to JP,6-306173,A. In addition, the inside of a side chain 
radical, The organic radical on which a methyl group and 1-40-mol % have [ 50-99 mol % ] a 
bridge formation sexual response radical or a bridge formation sexual response radical as a 
substituent, It is the polyorganosiloxane which makes poly silsesquioxane structure where the 
remainders are the alkyl group of 2-6 carbon numbers, an OH radical, and an alkoxy group a 
main structural unit. Mn is 500-100,000 and the OH radical and alkoxy group of a side chain and 
an end proposed in total the reactant polyorganosiloxane which is 4-8 per molecule. 
[0009] Moreover, in Japanese Patent Application No. No. 66396 [ five to ], an applicant's for this 
patent end group is an OH radical or an alkoxy group. 50-99. 9-mol% of a side-chain organic 
radical is a methyl group, and it is the organic radical on which 0.1-40-mol % has a bridge 
formation sexual response radical or a bridge formation sexual response radical as a substituent. 
The remainder A two or more carbon atomic numbers alkyl group, a permutation, or an 
unsubstituted phenyl group, The OH radical and/or alkoxy group which are contained in this 
poly silsesquioxane the poly silsesquioxane which is an OH radical or an alkoxy group The poly 
silsesquioxane which has the bridge formation sexual response radical which trimethylsilylates 
and becomes so that it may become two or less per this poly silsesquioxane 1 molecule in total 
was proposed. 

[0010] However, also in such polyorganosiloxanes, obtaining the resin (constituent) with which 
it could add that the solubility to an extensive solvent was only little highly enough to various 
resin, therefore properties, such as low friction nature, water repellence, and oil repellency, 
were given, using such polyorganosiloxanes as for example, a modifier for resin had the trouble 
of being difficult. 
[0011] 

[Objects of the Invention] This invention is excellent in the solubility to the solvent of an 
extensive class for the purpose of solving the trouble accompanying the conventional technique 
which was mentioned above, and aims at offering the hydroxyl-group content poly 
silsesquioxane which can give properties which were excellent in polyorganosiloxane, such as 
low friction nature, water repellence, and oil repellency, to various resin by adding to various 
resin. 
[0012] 

[Summary of the Invention] (i) side-chain organic radical consists of at least one or more sorts 
of radicals chosen from from among an alkyl group, an alkenyl radical, an aralkyl radical, a 
permutation, or an unsubstituted phenyl group, and a hydroxyl-group content radical expressed 
with the following formula [I], (ii) principal chain end group is trialkylsilyl-ized, and the 
hydroxyl-group content poly silsesquioxane concerning this invention is characterized by 
number average molecular weight (iii) being 500-100000. 
[I]:-R1-X1-R2-X2-R3-OH .... [I] 

R1 may have the substituent among {type [I]. O of a hetero atom, and S, respectively Ether 
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linkage, The alkylene group (example: -C3H6-S-CH2CH(CH3)-) which may be included as 
thioether association is shown. X1 and X2 Independently, respectively Single bond, an ester 
bond, sulfide association, amide association, It is shown any of a urethane bond, an urea bond, a 
thio urethane bond, ether linkage, and carbonyl association they are. Preferably Radicals other 
than single bond are shown and thioether association or an ester bond is shown independently 
still more desirable, respectively, respectively. R2 and R3 Independently, respectively Single 
bond, an alkylene group, a cyclo alkylene group, a phenylene group, Or it may be shown any of 
the radical which consists of any two or more sorts in these radicals (except for single bond) 
they are, radicals other than single bond may be shown preferably, and these radicals may have 
the substituent, and O of a hetero atom and S may be included. } 

By the manufacture approach of the hydroxyl-group content poly silsesquioxane concerning 
this invention At least one or more sorts of radicals as which a side-chain organic radical is 
chosen from from among an alkyl group, an alkenyl radical, an aralkyl radical, a permutation, or 
an unsubstituted phenyl group, The sulfhydryl group content poly silsesquioxane whose number 
average molecular weight it consists of a sulfhydryl group content radical expressed with the 
following type [II], the principal chain end group is trialkylsilyHzed, and is 500-100000, It is 
characterized by making alpha [ which is expressed with the following type [III] ], and 
beta-ethylene nature partial saturation radical content alcoholic compound react. 
[II]:-R1-X1-R2-SH .... [II] 

The alkylene group or single bond which the alkylene group which R1 may have the substituent 
among {type [II], and may contain O of a hetero atom and S may be shown, and R2 may have the 
substituent, and may contain O of a hetero atom and S is shown, and X1 shows any of single 
bond, an ester bond, sulfide association, amide association, a urethane bond, an urea bond, a 
thio urethane bond, ether linkage, and carbonyl association they are. } [III] : [0013] 
[Formula 5] 

H 2 C=C^ 

Y — OH 

■ • • • I u i : 

[0014] R3 shows hydrogen or a methyl group among {type [III], and Y is single bond and [0015]. 
[Formula 6] 

H 
I 



-C-0-R 4 -, -C - % — C-N-R 4 - 
II II " 

O 



O O ° 



[0016] A permutation or an unsubstituted phenylene group may be shown, R4 may show any of 
the radical which consists of any two or more sorts in an alkylene group, a cyclo alkylene group, 
phenylene groups, or these radicals (except for single bond) they are, and these radicals may 
have the substituent, and O of a hetero atom and S may be included. } 

By the manufacture approach of the hydroxyl-group content poly silsesquioxane concerning 
this invention At least one or more sorts of radicals as which a side-chain organic radical is 
chosen from from among an alkyl group, an alkenyl radical, an aralkyl radical, a permutation, or 
an unsubstituted phenyl group, The ethylene nature partial saturation radical content poly 
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silsesquioxane whose number average molecular weight it consists of an ethylene nature partial 
saturation radical content radical expressed with the following type [IV], the principal chain end 
group is trialkylsilyHzed, and is 500-100000, It is characterized by making the sulfhydryl group 
content alcoholic compound expressed with the following formula [V] react. 
[0017] 
[Formula 7] 



•R 1 -X 1 -R 2 -C=C 



-R 6 



I. >J 

R 

.... [ivl 

[0018] The alkylene group which R1 may have the substituent among {type [IV], and may 
contain O of a hetero atom and S is shown. X1 It is shown any of single bond, an ester bond, 
sulfide association, amide association, a urethane bond, an urea bond, a thio urethane bond, 
ether linkage, and carbonyl association they are. R2 The alkylene group or single bond which 
may have the substituent and may contain O of a hetero atom and S is shown. R5 Hydrogen or 
an alkyl group is shown. R6 and R7 Independently, it may be shown any of the radical which 
consists of any two or more sorts in hydrogen, an alkyl group, a cycloalkyl radical, phenyl groups, 
or these radicals they are, and these radicals may have the substituent, and O of a hetero atom 
and S may be included, respectively. } 
[0019] 
[Formula 8] 
HS R 9 OH 

.... I V ] 

[0020] R9 shows an alkylene group, an arylene radical, and a cyclo alkylene group among {type 
[V].} 

The resin modifier concerning this invention consists of hydroxyl-group content poly 
silsesquioxane of the above-mentioned publication. 

[0021] The above-mentioned hydroxyl-group content poly silsesquioxane concerning this 
invention a hydroxyl group and the functional group (example: — an isocyanate radical, an acid 
anhydride, and an epoxy group — ) which can react This resin 100 weight section is received as 
a modifier for various resin, such as acrylic resin which has sulfonic-acid halide etc., polyester 
system resin, polyamide system resin, and phenol system resin. It can use in the amount of 
0.001 - 50 weight section extent, and various inactive extensive solvents can be used to such a 
functional group in that case. 

[0022] The hydroxyl-group content poly silsesquioxane concerning this invention is excellent in 
the solubility to the solvent of an extensive class, and can give the property which was 
excellent in polyorganosiloxanes, such as low friction nature, water repellence, and oil 
repellency, by adding to various resin to various resin. 
[0023] 

[Detailed Description of the Invention] Hereafter, the hydroxyl-group content poly 
silsesquioxane concerning this invention and its manufacture approach are explained concretely. 
[0024] The hydroxyl-group content poly silsesquioxane concerning [hydroxyl-group content 
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poly siisesquioxane] this invention has the structure expressed for example, with the following 
type (A), Rm and Rn are side-chain organic radicals among a formula, -O-Rq, -O-Rr, -O-Rs, 
-and -O-Rt are the end groups of a principal chain, and p is a repeat unit. 
[0025] 
[Formula 9] 

U q — O i O 4-K : 

I 

O 

I 

K r — O S i O - 

- - • • ( A ) 

[0026] In the hydroxyl-group content poly siisesquioxane concerning this invention, this (ii) 
principal chain end group (a formula (A) -O-Rq, -O-Rr, -O-Rs, -O-Rt) is trialkylsilyl-ized, and 
is a trialkylsilyloxy radical (-0-SiR1 R2R3:R1 , and R2 and R3 show mutually the same or the 
alkyl group which is different from each other.). 

[0027] Moreover, two or more (i) side-chain organic radicals (a formula (A) Rm, Rn) exist in 
hydroxyl-group content poly siisesquioxane, and both what is chosen from from among an alkyl 
group, an alkenyl radical, an aralkyl radical, a permutation, or an unsubstituted phenyl group, 
respectively (a), and thing (b) ((a), (b)) which consists of a hydroxyl-group content radical 
expressed with the following formula [I] exist in these side-chain organic radicals. As for such a 
hydroxyl-group content radical [I], it is desirable that 0.01 - 100% usually exists in 1 - 20% of 
amount preferably among [ all ] a side-chain organic radical in this hydroxyl-group content poly 
siisesquioxane. 

[I]:-R1-X1-R2-X2-R3-OH .... [I] 

R1 shows a with a carbon number of about one to ten alkylene group among a formula [I]. This 
alkylene group You may have the substituent. O of a hetero atom, and S, respectively Ether 
linkage, You may contain as thioether association. The with a carbon number of about one to 
ten shape of for example, a chain, Alkylene groups, such as branching and annular, a thioether 
joint content alkylene group [what two alkylene chains "-C3H6 -" and "-CH2CH(s) (CH3) -" 
have combined through thioether association like example: "-C3H6-S-CH2CH (CH3) -"]. An 
ether linkage content alkylene group [what two alkylene chains have combined through ether 
linkage like example: "-C3H6-0-CH2CH (CH3) -"] etc. is mentioned, and the shape of a chain 
and the letter alkylene group of branching whose carbon number is two to about eight preferably 
is mentioned. 

[0028] Independently, R2 and R3 may show any of the radical (example: an aromatic 
hydrocarbon radical content alkylene group, cyclo alkylene group content chain-like alkylene 
group) which consists of any two or more sorts in single bond, an alkylene group, a cyclo 
alkylene group, phenylene groups, or these radicals (except for single bond) they are, and they 
may have the substituent, and may contain O of a hetero atom, and S, respectively. It is 
desirable that they are radicals other than single bond, and it is still more desirable among 
[ both ] such R2 and R3 that both are independently chosen from from among a with a carbon 
number of about one to ten alkylene group and an aromatic hydrocarbon radical content 
alkylene group, respectively. 
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[0029] Independently X1 and X2, respectively Single bond, an ester bond, sulfide association, 
Amide association, a urethane bond, an urea bond, a thio urethane bond, ether linkage, It is 
shown any of carbonyl association [-C(O)-] they are, and radicals other than single bond are 
shown preferably [ both ]. Still more preferably It is desirable to be independently chosen from 
from among thioether association (for it to also be called -S- and sulfide association), an ester 
bond (-COO- or -OCO-), and a urethane bond, respectively. 

[0030] Among such hydroxyl-group content radicals [I], the following is specifically [ R1, R2, 
and R3 are the alkylene groups of carbon numbers 1-10 independently, respectively, and / as 
for X1 and X2, it is desirable to be independently chosen from from among thioether association 
and an ester bond, respectively, and ] mentioned preferably. 
[0031] 

[Formula 10] 

C H ~ 
I 3 

— OH 




[0032] 

[Formula 1 1] 




[0033] 

[Formula 12] 

CH o 
I 3 

— C 3 H 6 — o C — C H— C H 2 — S— C 2 H 4 — OH 

\ J vA/ V <> 

R 1 X 1 R 2 

[0034] The number average molecular weight of the hydroxyl-group content poly silsesquioxane 
concerning such this invention is 500-100000. The hydroxyl-group content poly silsesquioxane 
concerning such this invention is excellent in the solubility to the solvent of an extensive class, 
and can give the property which was excellent in polyorganosiloxanes, such as low friction 
nature, water repellence, and oil repellency, by adding as a resin modifier to various resin to 
various resin. 

[0035] As various resin in which such reforming is possible, generally, although there will be 
especially no limit if it is resin which has a hydroxyl group in the hydroxyl-group content poly 
silsesquioxane concerning this invention, and the functional group which can react for example, 
the above-mentioned hydroxyl group and the functional group (example: — an isocyanate 
radical and an acid anhydride — ) which can react This resin 100 weight section is received as a 
modifier for various resin, such as acrylic resin which has an epoxy group, sulfonic-acid halide, 
etc., polyester system resin, polyamide system resin, and phenol system resin. Usually, it can 
use in the amount (if it puts in another way, it will usually be an about [ 0.5-1 .5 time Eq ] amount 
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to the functional-group equivalent of these resin) of 0.001 - 50 weight section extent, and 
various inactive extensive solvents can be used to such a functional group in that case. 
[0036] Moreover, what is necessary is just to choose the solvent (inactive) which is made to 
dissolve the above-mentioned resin and does not react with the isocyanate radical of 
hydroxyl-group content poly silsesquioxane as a solvent used in case the above-mentioned 
hydroxyl-group content poly silsesquioxane is mixed with the various above-mentioned resin. 
[0037] As such a solvent, specifically For example, a heptane, diethylether, A cyclopentane, a 
cyclohexane, a propyl chloride, a carbon tetrachloride, a diethyl sulfide, Ethyl acetate, an ethyl 
bromide, a xylene, toluene, chloroform, a tetrahydro furan, Methyl acetate, benzene, 
TETORAKURU ethylene, an acetone, dichloromethane, A chlorobenzene, a dichloroethane, 
methyl benzoate, dioxane, a methyl iodide, A bromobenzene, a carbon disulfide, a benzonitrile, 
nitromethane, a nitrobenzene, N.N-dimethylformamide, an acetonitrile, dimethyl sulfoxide, 
propylene carbonate, etc. are mentioned. There is especially no limit in the loadings to the 
above-mentioned resin of such a solvent, or hydroxyl-group content poly silsesquioxane. 
[0038] [manufacture of hydroxyl-group content poly silsesquioxane] — the hydroxyl-group 
content poly silsesquioxane concerning such this invention can be preferably manufactured by 
the 1st or 2nd following approach. 

Hydroxyl-group content poly silsesquioxane is manufactured by [the 1st approach, i.e., the 1st 
approach,] by making the following specific sulfhydryl group content poly silsesquioxane and 
alpha and beta-ethylene nature partial saturation radical content alcoholic compound react. 
[0039] It consists of a sulfhydryl group content radical to which this sulfhydryl group content 
poly silsesquioxane is expressed in the following type [II] as at least one or more sorts as which 
a side-chain organic radical is chosen from from among an alkyl group, an alkenyl radical, an 
aralkyl radical, a permutation, or an unsubstituted phenyl group of radicals, the principal chain 
end group is trialkylsilyHzed, and number average molecular weight is 500-100000. 
[II]:-R1-X1-R2-SH .... [II] 

(The alkylene group of the carbon numbers 1-10 which R1 may have the substituent among the 
formula [II], and may contain O of a hetero atom and S is shown. R1 preferably) The alkylene 
group of carbon numbers 1-5 is shown. R2 The alkylene group or single bond which may have 
the substituent and may contain O of a hetero atom and S is shown. X1 or [ any of single bond, 
an ester bond, sulfide association, amide association, a urethane bond, an urea bond, a thio 
urethane bond, ether linkage, and carbonyl association ] — being shown — among these 
coming out — X1 shows single bond preferably. 

The sulfhydryl group content poly silsesquioxane used in the case of manufacture of such 
hydroxyl-group content poly silsesquioxane is first explained in accordance with a preparation 
process about the sulfhydryl group content poly silsesquioxane which is not trialkylsilyHzed, 
although obtained by making non-trialkylsilyl-ized sulfhydryl group content poly silsesquioxane 
(sulfhydryl group content poly silsesquioxane which is not trialkylsilyHzed) which is mentioned 
later, and a trialkylsilyHzed agent react. 

<Non-trialkylsilyHzed sulfhydryl group content poly silsesquioxane> above-mentioned 
non-trialkylsilyl-ized sulfhydryl group content poly silsesquioxane can be manufactured by the 
hydrolysis condensation of the trialkoxysilane and/or trichlorosilane which have a sulfhydryl 
group, and the trialkoxysilane and/or trichlorosilane which have an alkyl group, an alkenyl radical, 
an aralkyl radical, a permutation, or an unsubstituted phenyl group. 

[0040] Specifically as the trialkoxysilane which has a sulfhydryl group, and/or trichlorosilane, 
that the carbon number in mercapto alkyl groups, such as mercapto propyltrimethoxysilane, 
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mercapto propyl triethoxysilane, and mercapto propyl trichlorosilane, and whose carbon number 
of an alkoxy group are one to about ten, respectively is mentioned. 

[0041] moreover, as the trialkoxysilane which has an alkyl group, an alkenyl radical, an aralkyl 
radical, a permutation, or an unsubstituted phenyl group, and/or trichlorosilane Specifically For 
example, methyl trimetoxysilane, methyl triethoxysilane, Methylethoxy dimethoxysilane, methyl 
diethoxy methoxysilane, Methyltrichlorosilane, ethyltrimethoxysilane, ethyltriethoxysilane, Ethyl 
ethoxy dimethoxysilane, ethyldiethoxy methoxysilane, Ethyl trichlorosilane, 
propyltrimethoxysilane, propyl triethoxysilane, Propyl ethoxy dimethoxysilane, propyl diethoxy 
methoxysilane, Propyl trichlorosilane, butyltrimethoxysilane, epoxybutyltriethoxysilane, Butyl 
ethoxy dimethoxysilane, butyl diethoxy methoxysilane, Butyl trichlorosilane, 
phenyltrimethoxysilane, phenyltriethoxysilane, That alkyl groups contained, such as 
phenylethoxy dimethoxysilane, phenyl diethoxy methoxysilane, and phenyl trichlorosilane, and 
whose alkoxy group are one to about ten, respectively is mentioned. Among these, as the 
trialkoxysilane which has a sulfhydryl group, and/or trichlorosilane, mercapto 
propyltrimethoxysilane and mercapto propyl triethoxysilane are desirable, and methyl 
triethoxysilane and phenyltrimethoxysilane are preferably used as the trialkoxysilane which has 
an alkyl group, an alkenyl radical, an aralkyl radical, a permutation, or an unsubstituted phenyl 
group, and/or trichlorosilane. 

[0042] Generally the water for hydrolysis condensation is preferably used in the amount of a 
mol two to 4 times to one mol of monomers for poly silsesquioxane manufacture chosen from 
trialkoxysilane and/or trichlorosilane. Long duration is taken for the rate of a hydrolysis 
condensation reaction to become [ this amount of water ] low under by 2 double mol, and to 
complete a reaction, or there is an inclination which it becomes inadequate reacting and is 
gelled. Moreover, even if this amount of water exceeds a mol 4 times, reaction conclusion time 
amount is not shortened any more. 

[0043] As a catalyst for hydrolysis condensation, when using trialkoxysilane as a reaction raw 
material as mentioned above, generally an acid catalyst is used, for example, it can choose out 
of an inorganic acid, organic acids, and/or those combination, but since condensation reaction 
time amount can be shortened so that acid strength is high, generally an acid with high acid 
strength is used. 

[0044] As an inorganic acid, a hydrochloric acid, a sulfuric acid, a nitric acid, etc. are mentioned, 
and, specifically, formic acid, an acetic anhydride, an acetic acid, etc. are mentioned as an 
organic acid. Moreover, since the hydrochloric acid generated at the time of hydrolysis of this 
trichlorosilane has a hydrolysis condensation catalysis as a reaction raw material in using 
trichlorosilane, it is not necessary to add especially a catalyst and to perform hydrolysis 
condensation. 

[0045] Generally, to the one mol (sum total) of the above-mentioned trialkoxysilane, such an 
acid catalyst is the amount of a mol, still more preferably, is the amount of a mol and is 
especially used in the amount of a mol 0.01 to 0.03 times preferably 0.007 to 0.04 times 0.005 to 
0.05 times. There is an inclination for the alcohol this amount of acid catalysts was not promptly 
performed under by the 0.005 time mol to one mol of trialkoxysilane, but the hydrolysis 
condensation reaction moreover carried out [ alcohol ] the byproduction by the condensation 
reaction to reduce the silanizing reaction rate of poly silsesquioxane. Moreover, when this 
amount of acid catalysts exceeds a mol 0.05 times to one mol of trialkoxysilane, there is an 
inclination it to become difficult for a reaction to be too early and to control molecular weight in 
the range of desired. 
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[0046] Although such temperature conditions especially of a hydrolysis condensation reaction 
are not limited but can be selected suitably When the heat of reaction generated in this reaction 
time, the silsesquioxane structure of the request formed of a reaction (construction), etc. are 
taken into consideration, as threshold reaction temperature - 20-+50-degree C low 
temperature is desirable, when the point of shortening of reaction time and construction-izing 
of desired silsesquioxane structure is further taken into consideration, -10-+30 degrees C is 
still more desirable, and -5-+15 degrees C is especially desirable. Although a solution changes 
from the condition which carried out two-layer separation to a homogeneity solution with 
generating of the heat of reaction by the hydrolysis condensation reaction and solution 
temperature usually rises by about 30-50 degrees C rather than threshold reaction temperature 
(example: -20-+50-degree C low temperature) When it is continuing cooling a solution, since 
solution temperature falls to the above-mentioned temperature set up first gradually, for 
advancing a condensation reaction further, it is usually desirable to hold preferably 
30-95-degree C 20-100 degrees C at 50-90 degrees C still more preferably, and to continue a 
reaction for solution temperature. When it reacts at such temperature, reaction time can be 
shortened and there is an inclination which can moreover form desired silsesquioxane structure. 
The thing which cannot be easily influenced of the water of the excessive amount which said 
hydrolysis took as a <trialkylsilyl-ized agent> trialkylsilyl-ized agent, excluding a halo silane, or 
the thing from which it hydrolyzes under an acid ambient atmosphere, and the trialkylsilyl-ized 
agent itself turns into a sililation reagent is used. 

[0047] As such a trialkylsilyl-ized agent (it is also called a sililation reagent), it is following 
formula (i): [0048]. 
[Formula 13] 

b I 

R " S i A 

I 

R c 

(i) 

[0049] (As for Ra, Rb, and Rc, a carbon number shows unsubstituted [ one or more ] or a 
permutation hydrocarbon group among a formula (i), and these may be mutually the same and 
may differ.) A shows a hydroxyl group or a hydrolysis nature machine. The compound expressed 
is desirable. 

[0050] The radical hydrolyzed with the superfluous water taken for the hydrolysis nature 
machine A in this formula (i) to carry out hydrolysis condensation of said monomer is meant. As 
such a hydrolysis nature machine A Specifically For example, hydrogen, a sulfhydryl group, a 
halogen, a hydroxy group, A vinyl group, the amino group, a glycidyl group, a carboxyl group, 
unsubstituted or permutation hydrocarbon-group content oxy-radicals (example: an aralkyloxy 
radical, aryloxy group, etc.), the amino group, unsubstituted, permutation hydrocarbon-group 
content carbonyloxy group, or the following type (ii) : [0051] 
[Formula 14] 
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[0052] (As for Re, Rf, and Rg, a carbon number shows unsubstituted [ one or more ] or a 
permutation hydrocarbon group among a formula (ii), and these may be mutually the same and 
may differ.) B shows ether oxygen and the amino group. The radical expressed is mentioned. 
[0053] Specifically as such a trialkylsilyHzed agent, the following compounds are mentioned. 
Namely, a trimethyl silanol, a methoxy trimethyl silane, 2-chloroethoxy trimethyl silane, A chloro 
methyl dimethylethoxy silane, an ethoxy TORIME chill silane, 2-propynyloxy trimethyl silane, a 
dimethylethoxy ethynyl silane, A 1 -chloro methy|-2-chloroethoxy trimethyl silane, an allyloxy 
trimethyl silane, Ethoxy dimethylvinylsilane, an isopropanal PENOKISHI trimethyl silane, 

3- chloropropyl trimethyl silane, allyloxy dimethylvinylsilane, 1 -chloro methylethoxy 
dimethylvinylsilane, a tert-butoxy trimethyl silane, 1 -methyl propyloxy trimethyl silane, an iso 
butoxy trimethyl silane, A butoxy trimethyl silane, 3-aminopropyldimethylmethoxysilane, A full 
furyloxy trimethyl silane, a trimethyl pentyloxy silane, An isopentyloxy trimethyl silane, 2, 

4- dichloro phenyloxy trimethyl silane, A chloro MECHIRUJI methylphenoxy silane, 2-chloro 
phenoxy trimethyl silane, 4-nitro phenoxy trimethyl silane, a hydroxy phenoxy trimethyl silane, 
Dimethyl furfuryl oxy-vinylsilane, a 2-hydroxy phenoxy trimethyl silane, 1 -chloro hexenyloxy 
trimethyl silane, a cyclohexyloxy trimethyl silane, A hexyloxy trimethyl silane, 
buty|-2-hydroxyethyl thiomethyl dimethylsilane, Dimethyl ethynyl - 2, 4, 5-trichlorophenoxy 
silane, 2, 4-dichloro phenoxy ethynyl dimethylsilane, Trimethylsilyl benzoate, benzyloxy chloro 
methyl dimethylsilane, 3-amino phenoxy dimethylvinylsilane, a dimethylethoxy-3-glycidoxy 
propyl silane, Dimethy|-2-[(2-ethoxy ethoxy) ethoxy] vinylsilane, A methoxy TORIPURO pill 
silane, dimethyl-3-methyl-4-chloro phenoxy vinylsilane, Dimethyl-2-methyl-4-chloro phenoxy 
vinylsilane, a chloro methyl dimethyl-2-phenylethoxy silane, A benzyl dimethylethoxy silane, 
dimethyl-2-piperidino ethoxy vinylsilane, 2-ethylhexyloxy trimethyl silane, an octyl trimethyl 
silane, Triethyl silyl benzoate, benzylidene-3-ethoxy dimethylsilyl propylamine, Diphenyl ethoxy 
methylsilane, a dodecyloxy trimethyl silane, Diphenyl ethoxy vinylsilane, an acetyl triphenyl 
silane, an ethoxy triphenyl silane, A triphenyl silanol, a trimethyl silanol, triethyl silanol, A 
TORIPURO pill silanol, a tributyl silanol, pentamethyldisiloxane, 1, 3-diethynyl -1,1,3, and 
3-tetramethyl disiloxane, N, an O-Bis (trimethylsilyl) trifluoro acetamide, 1, the 3-divinyls 1,1, 
and 3, 3-tetramethyl disiloxane, A Bis (trimethylsilyl) uracil, a Bis (trimethylsilyl) thyrosin, 1, 
3-Bis (acetoxy methyl) tetramethyl disiloxane, 1-(N and N-dimethylthiocarbamoyl 
thiomethyl)- 1, 1 and 3, and 3-tetramethyl-3-vinyl disiloxane, 1, 3-Bis (3-chloropropyl) 
tetramethyl disiloxane, 1, 3-Bis (3-mercapto propyl) tetramethyl disiloxane, 1, 
3-Bis(3-hydroxypropyl)-1, 1 and 3, 3-tetramethyl disiloxane, 1, 3-Bis (3-aminopropyl) 
tetramethyl disiloxane, 1, 3~Bis(2-aminoethyl aminomethyl)-!, 1 and 3, 3-tetramethyl disiloxane, 
3-methyl piperidinomethyl pentamethyldisiloxane, 4-methyl piperidinomethyl 
pentamethyldisiloxane, Hexa ethyl disiloxane, 1, 3-dibutyl -1,1,3, and 3-tetramethyl disiloxane, 
1-(2-methyl piperidinomethyl)-1 , 1 and 3, and 3-tetramethyl-3-vinyl disiloxane, 1 -(3-methyl 
piperidinomethyl)-1, 1 and 3, and 3-tetramethyl-3-vinyl disiloxane, Pentamethyl-3-piperidino 
propyl disiloxane, 1, 3-Bis (3-acetoxy propyl) tetramethyl disiloxane, 1, 3-Bis[3-(N-methyl 
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carbamoyl OKISHIPUROPIRU) tetramethyl disiloxane, 3-(4-methyl piperidino propyl) 
pentamethyldisiloxane, 3-(2-methyl piperidino propyl) pentamethyldisiloxane, 1 , 3-diphenyl - 1 , 
1, 3, and 3-tetramethyl disiloxane, 1, 3-Bis(dioxy anil ethyl)-1, 1 and 3, 3-tetramethyl disiloxane, 
1, 3-Bis(3-glycidoxy propyl)-!, 1 and 3, 3-tetramethyl disiloxane, Hexa propyl disiloxane, 1, 
3-dimethyl -1,1,3, and 3-tetra-phenyl disiloxane, The 1,1,3, and 3-tetra-phenyl -1, 3-divinyl 
siloxane, allyl compound dimethylsilane, Diethyl methylsilane, a triethyl silane, a buthyldimethyl 
silane, Dimethyl phenylsilane, methylphenyl vinylsilane, a TORIPURO pill silane, Diphenyl 
methylsilane, a triphenyl silane, 1-piperidinomethyl -1,1,3, and 3-tetramethyl-3-vinyl 
disiloxane, 1, 3-divinyl -1,1,3, and 3-tetramethyl disilazane, pentamethyl piperidinomethyl 
disiloxane, 4-trimethylsiloxyphenyl trimethyl silane, hexa methyl disiloxane, 3-(3-methyl 
piperidino propyl) pentamethyldisiloxane, etc. 

[0054] Among such trialkylsilyl-ized agents, hexa ethyl disiloxane and hexa methyl disiloxane 
are used preferably. 

<Sulfhydryl group content poly silsesquioxane> Although sulfhydryl group content poly 
silsesquioxane is obtained with reaction **** in the non-trialkylsilyHzed sulfhydryl group 
content poly silsesquioxane obtained as mentioned above and a trialkylsilyHzed agent (end 
encapsulant), such a reaction is usually performed in the non-trialkylsilyHzed sulfhydryl group 
content poly silsesquioxane solution obtained as mentioned above by adding a trialkylsilyl-ized 
agent. 

[0055] This trialkylsilyl-ized agent (example: hexa methyl disiloxane) is usually used in an about 
1.2 to 5-time amount to one end silanol group, moreover, the temperature as the above with 
such same trialkylsilyl-ized reaction — namely, — usually — 30-95-degree C 20-100 degrees 
C are preferably carried out at 50-90 degrees C still more preferably. Moreover, in order to stop 
such a reaction, the methanol solution of a potassium hydroxide etc. is used. 
[0056] Thus, the number average molecular weight of the obtained sulfhydryl group content 
poly silsesquioxane (namely, trialkylsilyl-ized sulfhydryl group content poly silsesquioxane by 
which the side-chain organic radical consisted of at least one or more sorts of radicals chosen 
from from among an alkyl group, an alkenyl radical, an aralkyl radical, a permutation, or an 
unsubstituted phenyl group and a sulfhydryl group content radical expressed with the 
above-mentioned formula, and the principal chain end group was trialkylsilyl-ized) is 
500-100,000. When the properties (a water resisting property, weatherability, water repellence, 
etc.) as silicone are deficient in this number average molecular weight at less than 500 and 
number average molecular weight is larger than 100,000, there is an inclination for the 
workability of the hydroxyl-group content poly silsesquioxane from which viscosity is too high, 
and it is hard coming to deal with it, and it is acquired to fall. 

[0057] In [manufacture of hydroxyl-group content poly silsesquioxane] this invention, the 
sulfhydryl group content poly silsesquioxane expressed with the formula [II] obtained as 
mentioned above and alpha [ which is expressed with the following formulas [III] ] and 
beta-ethylene nature partial saturation radical content alcoholic compound are made to usually 
react to the bottom of existence of a catalyst (for a polymerization initiator to be included), a 
solvent, etc. (mel KAPUCHI rhe SHON), and hydroxyl-group content poly silsesquioxane is 
prepared. 

[0058] The sulfhydryl group of sulfhydryl group content poly silsesquioxane is the reaction (mel 
KAPUCHI rhe SHON) added to the ethylene nature partial saturation radical of alpha and 
beta-ethylene nature partial saturation radical content alcoholic compound, and this reaction is 
a reaction which forms the so-called sulfide association (it is also called -S- and thioether 
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association). 

[0059] [II]:-R1-X1-R2-SH .... [II] 

The alkylene group of carbon numbers 1-10 is shown preferably, the alkylene group which R1 
may have the substituent among the formula [II], and may contain O of a hetero atom, and S — 
R2 The alkylene group or single bond of carbon numbers 1-10 is shown preferably, the alkylene 
group which may have the substituent and may contain O of a hetero atom, and S, or single 
bond — X1 It is shown any of single bond, an ester bond, sulfide association, amide association, 
a urethane bond, an urea bond, a thio urethane bond, ether linkage, and carbonyl association 
they are, and single bond is shown preferably. 
[Ill] : [0060] 
[Formula 15] 

H 2 C = C^ 

Y — O H 

.... [Ill] 



[0061] R3 shows hydrogen or a methyl group among a formula [III], and Y is single bond and 

[0062]. 

[Formula 16] 

H 

-C-O-R 4 -^ — C— * — C-N-R 4 — 
II II " 

o o o 



[0063] A permutation or an unsubstituted phenylene group may be shown, R4 may show any of 
the radical which consists of any two or more sorts in an alkylene group, a cyclo alkylene group, 
phenylene groups, or these radicals (except for single bond) they are, and these radicals may 
have the substituent, and O of a hetero atom and S may be included. 
[0064] As an alpha and beta-ethylene nature partial saturation radical content alcoholic 
compound Specifically For example, 2-hydroxyethyl methacrylate, 2-hydroxyethyl acrylate, 

3- hydroxypropyl methacrylate, 3-hydroxypropyl acrylate, 4-hydroxy butyl methacrylate, 

4- hydroxy butyl acrylate, Glycerol mono-methacrylate, 2-hydroxy-3-phenoxypropylacrylate, 
polyethylene glycol monomethacrylate (example: — the BUREMMA PE series by Nippon Oil & 
Fats Co., Ltd. — ) PE-90, PE-200, PE-350, and polypropylene glycol monomethacrylate 
(example: — the BUREMMA PP series by Nippon Oil & Fats Co., Ltd. — ) PP-1000, PE-500, 
PE-800, and polyethylene-glycol polypropylene glycol monomethacrylate (example: — the 
BUREMMA PEP series by Nippon Oil & Fats Co., Ltd. — ) 70PEP-370B, polyethylene-glycol 
polytetramethylene glycol mono-methacrylate (example: BUREMMA by Nippon Oil & Fats Co., 
Ltd. 55PET- 800), Polypropylene-glycol polytetramethylene glycol mono-methacrylate 
(example: BUREMMA NKH[ by Nippon Oil & Fats Co., Ltd. ]- 5050), Polypropylene-glycol 
monoacrylate (example: BUREMMA AP[ by Nippon Oil & Fats Co., Ltd. ]- 400), 
polyethylene-glycol monoacrylate (example: BUREMMA AE[ by Nippon Oil & Fats Co., Ltd. ]- 
350), etc. are mentioned. Among such alpha and beta-ethylene nature partial saturation radical 
content alcoholic compounds, 2-hydroxyethyl methacrylate, 4-hydroxy acrylate, etc. are used 
preferably. 
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[0065] As a catalyst (a reaction initiator is included) used in the case of the reaction (mel 
KAPUCHI rhe SHON) of such alpha and beta-ethylene nature partial saturation radical content 
alcoholic compound and said sulfhydryl group content poly silsesquioxane, although a sulfuric 
acid, trifluoro boron, an azo system polymerization reaction initiator, a peroxide system 
polymerization reaction initiator, an amine, etc. are mentioned, in order to perform such a 
reaction on mild conditions, an azo system polymerization reaction initiator or a peroxide 
system polymerization reaction initiator is used preferably. 

[0066] As an azo system polymerization initiator, specifically For example, 2 and 2 '-azobis 
(isobutyl nitril), 2 and 2-azobis (2, 4-dimethyl-4-methoxy valeronitrile), 2-cyano-2-propyl 
azo-formamide, dimethyl 2, 2-azobis (2-methyl propionate), - azobis (2-hydroxymethyl 
propionitrile), and 2 and 2 '2, 2'-azobisiso butanoic acid dimethyl etc. is mentioned. As a 
peroxide system polymerization initiator Specifically For example, isobutyl peroxide, 
2,4-dichlorobenzyl peroxide, Benzoyl peroxide, t-butyl peroxide, t-butyl KYUMIRU peroxide, 
t-butyl hydroperoxide, lauroyl peroxide, etc. are mentioned; 

[0067] this invention — setting — these — one sort — or two or more sorts can be combined 
and it can use. Although there is especially no limit in the concentration of the catalyst used in 
case such a mel KAPUCHI rhe SHON reaction is performed, when the convenience of 
processing after a reaction, reservation of the mild conditions of a reaction, etc. are taken into 
consideration, as for the above-mentioned catalyst, it is desirable to usually use in 0.05 - 10% of 
the weight of an amount preferably 0.01 to 20% of the weight to lauroyl peroxide. 
[0068] Although it changes with classes of catalyst etc. and is not generally determined, 
reaction temperature is usually 30-120 degrees C preferably 0-150 degrees C, when using a 
sulfuric acid or trifluoro boron. 

[0069] When using an azo system polymerization reaction initiator or a peroxide system 
polymerization reaction initiator as a catalyst, it is not limited especially that what is necessary 
is just to be able to hold sufficient temperature for a polymerization reaction initiator to cleave 
with heat. 

[0070] The rate of the sulfhydryl group which is a functional group in the system of reaction, 
and the hydroxyl group in alpha and beta-ethylene nature partial saturation radical content 
alcoholic compound When making alpha and beta-ethylene nature partial saturation radical 
content alcoholic compound add to a sulfhydryl group the mol of the alcoholic compound (alpha, 
beta-ethylene nature partial saturation radical content alcoholic compound) which has alpha 
and beta-ethylene nature partial saturation radical rather than a sulfhydryl group content, if 
there are more numbers Since alpha and beta-ethylene nature partial saturation radical content 
alcoholic compounds which became superfluous may carry out a polymerization after mel 
KAPUCHI rhe SHON reaction termination, As for a sulfhydryl group and alpha and 
beta-ethylene nature partial saturation radical content alcoholic compound, it is desirable to 
exist to one mol of sulfhydryl groups in the amount of about (example: one mol) 0.95-1.05 mols 
of alpha and beta-ethylene nature partial saturation radical content alcoholic compounds. 
[0071] Although there will be no limit in the class to the system of reaction as a reaction 
solvent if it is inactive, specifically, ether system solvents, such as ketone solvent; tetrahydro 
furans, such as ester solvent; acetones, such as hydrocarbon system solvent; ethyl acetate, 
such as benzene, toluene, a xylene, and a cyclohexane, butyl acetate, and amyl acetate, a 
methyl ethyl ketone, methyl isobutyl ketone, and a cyclohexanone, and 1,4-dioxane, etc. are 
mentioned as such a solvent. 

In <2nd manufacturing method of hydroxyl-group content poly silsesquioxane> this invention At 
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least one or more sorts of radicals as which a side-chain organic radical is chosen from from in 
hydroxyl-group content poly silsesquioxane among an alkyl group, an alkenyl radical, an aralkyl 
radical, a permutation, or an unsubstituted phenyl group, The ethylene nature partial saturation 
radical content poly silsesquioxane whose number average molecular weight it consists of an 
ethylene nature partial saturation radical content radical expressed with the following type [IV], 
the principal chain end group is trialkylsilyHzed, and is 500-100000, You may manufacture by 
making the sulfhydryl group content alcoholic compound expressed with the following formula 
[V] react (the 2nd approach). 

[0072] The above-mentioned ethylene nature partial saturation radical content 
polyorganosiloxane has the ethylene nature partial saturation radical expressed with the 
following type [IV]. 
[0073] 

[Formula 17] 




. . . . r i vl 

[0074] the alkylene group which R1 may have the substituent among the formula [IV], and may 
contain O of a hetero atom, and S — the alkylene group of carbon numbers 1-10 is shown 
preferably. 

[0075] X1 shows any of single bond, an ester bond, sulfide association, amide association, a 
urethane bond, an urea bond, a thio urethane bond, ether linkage, and carbonyl association they 
are, and shows an ester bond preferably. 

[0076] R2 shows the alkylene group or single bond which may have the substituent and may 
contain O of a hetero atom, and S, and shows the alkylene group of carbon numbers 1-10 
preferably. 

[0077] R5 shows hydrogen or the alkyl group of carbon numbers 1-3, R6 and R7 may show any 
of the radical which consists of any two or more sorts in hydrogen, an alkyl group, a cycloalkyl 
radical, phenyl groups, or these radicals they are independently, respectively, and these radicals 
may have the substituent, and O of a hetero atom and S may be included. Among [ both ] such 
R6 and R7, hydrogen is desirable. 

[0078] Among such ethylene nature partial saturation radical content poly silsesquioxane [IV], 
the vinyl group content poly silsesquioxane indicated by Japanese Patent Application No. No. 
251196 [ six to ] is used preferably. 

[0079] 50-99.9-mol% of a side-chain organic radical is a methyl group, it is the organic radical 
on which 0.1-25-mol % has a vinyl group or a vinyl group as a substituent, and the remainder is 
a two or more carbon atomic numbers alkyl group, a permutation, or an unsubstituted phenyl 
group, number average molecular weight is 500-100000, and this vinyl group content poly 
silsesquioxane is poly silsesquioxane by which the end is trialkylsilyHzed with the sililation 
reagent. 

[0080] A sulfhydryl group content alcoholic compound is expressed with the following type [V]. 
[V] : [0081] 
[Formula 18] 
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HS R 9 —OH 

. . . • LV3 

[0082] Among a formula [V], R9 shows an alkylene group, an arylene radical, and a cyclo 
alkylene group, and shows the alkylene group of 2-5 preferably to carbon numbers 1-10 and a 
pan. If it is the mercaptan which has a hydroxyl group as a sulfhydryl group content alcoholic 
compound (hydroxyl-group content mercaptan) [V] expressed with a formula [V], there will be 
especially no limit in the structure, and specifically, a mercapto methanol, mercaptoethanol, 
mercapto propanol, a mercapto butanol, a mercapto phenol, a mercapto cyclohexanol, etc. are 
mentioned. 

[0083] In addition, the mel KAPUCHI rhe SHON reaction of such vinyl group content poly 
silsesquioxane and a hydroxyl-group content mercaptan is carried out under the same condition 
as the mel KAPUCHI rhe SHON reaction of said sulfhydryl group content poly silsesquioxane 
and alpha and beta-ethylene nature partial saturation radical content alcoholic compound. 
[0084] As mentioned above, the hydroxyl-group content poly silsesquioxane obtained by the 1 st 
or 2nd manufacture approach which was mentioned above can be used as a modifier for various 
resin, such as acrylic resin which has a hydroxyl group and the functional groups (example: an 
isocyanate radical, an acid anhydride, an epoxy group, sulfonic-acid halide, etc.) which can react, 
polyester system resin, polyamide system resin, and phenol system resin, and various extensive 
solvents which were mentioned above can be used for it in that case. 
[0085] 

[Effect of the Invention] It is a new reactivity polymer containing a hydroxyl group, and the 
hydroxyl-group content poly silsesquioxane concerning this invention is excellent in the 
solubility to the solvent of an extensive class, can give properties which were excellent in 
polyorganosiloxane, such as low friction nature, a water resisting property, weatherability, water 
repellence, and oil repellency, to various resin by adding to various resin, and is useful as a 
coating modifier, a fiber modifier, an industrial resin additive, etc. 
[0086] 

[Example] Hereafter, although this invention is explained still more concretely based on an 

example, this invention is not restricted at all by these examples. 

[0087] 

[The synthetic example 1] 

3-mercapto propyltrimethoxysilane 7.76g (39.5mmol), methyl triethoxysilane 77.4g (434mmol), 
phenyltrimethoxysilane 2.42g (12.2mmol), and 26.3g (1460mmol) of pure water were taught to 
the 300 cc flask furnished with a Composition of poly silsesquioxane which has sulfhydryl 
group> thermometer, churning equipment, nitrogen installation tubing, and a reflux cooling pipe, 
and the temperature of a solution was kept at 5 degrees C, agitating under a nitrogen air current. 
After 5g of 10% of hydrochloric-acid water solutions was dropped over 30 minutes, agitating, 
solution temperature was maintained at 10 degrees C for 1 hour. Next, after raising the 
temperature of a solution to 70 degrees C and making it react for 3 hours, 19.1g hexa ethyl 
disiloxane (77.5mmol) was added, and churning was continued at 70 more degrees C for 3 hours. 
After lowering solution temperature to 40 degrees C and adding 5.5g of methanol solution of 5% 
of potassium hydroxide, it was left at the room temperature for 12 hours. The lower layer part 
was extracted, after adding 80g butyl acetate, after condensing under reduced pressure of 40 
degrees C and 200mmHg and making a 80g liquid distill off, agitating, 170g of butyl acetate was 
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further added in ordinary pressure, and churning was performed for 1 hour. After filtering the 
obtained solution, it condensed under reduced pressure further and the 38.9g transparent and 
colorless and ****** liquid was obtained. It was 3300 when the number average molecular 
weight of this obtained liquid polymer A was measured by GPC. 

[0088] An IR spectrum and when Raman spectrum measurement was carried out, the 
absorption based on a sulfhydryl group appeared in the 2560cm- 1 neighborhood. Let the 
obtained polymer be "Polymer A." 
[0089] 
[Example 1] 

The poly silsesquioxane (polymer A) which has the sulfhydryl group obtained in the 40.0g 
synthetic example 1, 5.48g 2-hydroxyethyl methacrylate, 80g toluene, and 0.68g lauroyl 
peroxide were taught, solution temperature was kept at 50 degrees C, agitating under a nitrogen 
air current, and it was made to react to the 200 cc flask furnished with a Composition of poly 
silsesquioxane which has hydroxyl group> thermometer, churning equipment, nitrogen 
installation tubing, and a reflux cooling pipe for 1 hour. Furthermore the temperature up was 
carried out, it continued at 60 degrees C and churning was continued at 70 degrees C for 2 
hours for 1 hour. Cooled after reaction termination, distilled off the solvent under reduced 
pressure, it was made to dry under reduced pressure further for 8 hours, and 45.1 g (polymer B) 
of ****** transparent and colorless liquids was obtained. It was 3500 when the number average 
molecular weight of this thing was measured by GPC. It was checked that the absorption based 
on double association of the methacrylic radical of the 1 640cm- 1 neighborhood had 
disappeared from the IR spectrum. Let the obtained polymer be "Polymer B." 
[0090] When the amount of hydroxyl groups in this the "polymer B" was measured by 1 H-NMR, 
it was 8% per molecule and in an average. 
[0091] 
[Example 2] 

In the Composition of poly silsesquioxane which has hydroxyl group> example 1, 45.8g (polymer 

C) of viscous liquids was obtained like the example 1 instead of 2-hydroxyethyl methacrylate 

except having used 6.07g 2-hydroxy butyl acrylate. It was 3,400 when the number average 

molecular weight of this polymer was measured by GPC. It was checked that the absorption 

based on double association of the methacrylic radical of the 1 640cm- 1 neighborhood had 

disappeared from the IR spectrum. Let the obtained polymer be "Polymer C." 

[0092] When the hydroxyl-group content in this the "polymer C" was measured by 1 H-NMR, it 

was 8% on the average per molecule. 

[0093] 

[Example 3] 

3-methacryloxypropyltrimethoxysilane 9.8g (39.5mmol), methyl triethoxysilane 77.4g (434mmoi), 
phenyltrimethoxysilane 2.42g (12.2mmol), and 26.3g (1460mmol) of pure water were taught to 
the 300 cc flask furnished with a Composition of poly silsesquioxane which has hydroxyl group> 
thermometer, churning equipment, nitrogen installation tubing, and a reflux cooling pipe, and the 
temperature of a solution was kept at 5 degrees C, agitating under a nitrogen air current. After 
5g of 10% of hydrochloric-acid water solutions was dropped over 30 minutes, agitating, solution 
temperature was maintained at 10 degrees C for 1 hour. Next, after raising the temperature of a 
solution to 70 degrees C and making it react for 3 hours, 19.1g hexa ethyl disiloxane (77.5mmol) 
was added, and churning was continued at 70 more degrees C for 3 hours. After lowering 
solution temperature to 40 degrees C and adding 5.5g of methanol solution of 5% of potassium 
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hydroxide, it was left at the room temperature for 12 hours. The lower layer part was extracted, 
after adding 80g butyl acetate, after condensing under reduced pressure of 40 degrees C and 
-200mmHg and making a 80g liquid distill off, agitating, 1 70g of butyl acetate was further added in 
ordinary pressure, and churning was performed for 1 hour. After filtering the obtained solution, it 
eondensed under reduced pressure further and the 38.0g transparent and colorless and ****** 
liquid was obtained. It was 3200 when the number average molecular weight of this liquid 
(polymer D-1) was measured by GPC. the result of IR-spectrum measurement of this polymer 
— since — the absorption based on double association of an methacrylic radical appeared in 
the 1640cm-1 neighborhood. Let the obtained polymer be "a polymer D-1." 
[0094] The 38.0g above-mentioned "polymer D-1", 3.73g mercaptoethanol. 0.78g lauroyl 
peroxide, and 41. 7g toluene were taught, solution temperature was kept at 50 degrees C, 
agitating under a nitrogen air current, and it was made to react to the 200 cc flask which 
furthermore attached a thermometer, churning equipment, nitrogen installation tubing, and a 
reflux cooling pipe for 1 hour. Furthermore the temperature up was carried out, it continued at 
60 degrees C and churning was continued at 70 degrees C for 1 hour for 1 hour. It cooled after 
reaction termination and the solvent was distilled off under reduced pressure, further, it was 
made to dry under reduced pressure for 8 hours, and the 41. 1g ****** transparent and 
colorless liquid (polymer D-2) was obtained. It was 3300 when the number average molecular 
weight of this polymer was measured by GPC. It was checked that the absorption based on 
double association of the methacrylic radical of the 1 640cm-1 neighborhood had disappeared 
from the IR spectrum, and the absorption based on the hydroxyl group of the 3500cm-1 
neighborhood appeared. Let the obtained polymer be "a polymer D-2." 

[0095] When the hydroxyl-group content of this the "polymer D-2" was measured by 1 H-NMR, 

it was 8% on the average per molecule. 

[0096] 

[The example 1 of a trial] 

33.7g 2-hydroxyethyl methacrylate, 17.3g methyl methacrylate, 49.1 g n-butyl methacrylate, 
15.9g 2-ethylhexyl acrylate, a 2.1 8g acrylic acid, and 2.44g dodecyl mercaptan were added to 
the 300 cc flask furnished with a Evaluation of composition [ of acrylic polyol resin ], and water 
repellence> thermometer, churning equipment, nitrogen installation tubing, and a reflux cooling 
pipe, and it agitated for 30 minutes under the nitrogen air current. Thus, the prepared solution is 
called "a mixed monomer." 

[0097] A 26.6g mixed monomer and 55.0g butyl acetate were added to the 300 cc flask 
furnished with a thermometer, churning equipment, nitrogen installation tubing, and a reflux 
cooling pipe, and it agitated for 30 minutes under the room temperature nitrogen air current. 
Subsequently, after carrying out the temperature up and keeping at 80 degrees C for 30 
minutes, having added 1 2.4g of butyl-acetate solutions of 7.9% of the weight of 2 and 
2'-azobisiso butanoic acid dimethyl in this flask, and agitating under a nitrogen air current, the 
106 moreg "mixed monomer" was added over 3 hours. 6.4g of butyl-acetate solutions of 7.9% of 
the weight of 2 and 2-azobisiso butanoic acid dimethyl was again added in this flask, and the 
reaction was continued at 90 degrees C for 3 hours. Subsequently, after cooling flask contents 
to a room temperature, the 1 95g transparent and colorless solution was obtained. The weight 
average molecular weight of this solution (polymer) was 25000. Thus, the obtained polymer is 
called "acrylic polyol." 

[0098] the poly silsesquioxane (Polymers B and C, D-2) which has the hydroxyl group obtained 
in the examples 1-3 by this acrylic polyol 55 weight section — respectively — 0.1 and 0. — 5 
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and 1 .0 — and 3.0 weight sections addition was carried out, the polyfunctional aliphatic series 
isocyanate compound (Sumi Joule N-3500, Sumitomo Bayer Urethane manufacture) 12 weight 
section and the xylene 15 weight section were added, it mixed to homogeneity, and the coating 
constituent was prepared. 

[0099] When these coating constituents were applied to the thickness of 50 microns on the 
glass substrate, the smooth paint film as which crawling is not regarded at all visually was 
obtained, and these paint films were hardened at 80 degrees C for 1 hour. When the contact 
angle (degree) with the water of the obtained hardening paint film was measured, the contact 
angle with the water of the paint film which added Polymer B, Polymer C, and the polymer D-2 
was as in Table 1. moreover, the contact angle of the water in a paint film front face — 
consonance — it measured using contact angle meter CA-DT made from Interface Science, 
and A mold. 
[0100] 

[The example 1 of a comparison] In the example 1 of a trial, although the paint film was created 

like the example 1 of a trial instead of Polymers B and C and D-2 except having added piece end 

carbinol denaturation poly dimethylsiloxane and X-22-1 70B (Shin-Etsu Chemical Co., Ltd. 

make) (polymer E), crawling had occurred in the obtained paint film. 

[0101] A contact angle with the water of a paint film is shown in Table 1. 

[0102] 

[Table 1] 
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>-fe'>. f h7i'JH3 i U>, T-fe h >, i>^D0^5f 



— OH 



;k i^-*-y->. a-Mt^rt'. :/n*-<>-fe'>. ^SS 
>. N. N-^WJl/ATS K. 7th-h^K 
6tt£. C©<fc 5 ^^©ife^JIg*-*.^**^*^ 

y ^ nr * * txc»t .sie^Btc imicmm 
[0038] v f)i>-zx***y><D®: 

tf*-y>«. *f*u<« > m«. Tia©<t 5 &st 1 * 

[Hfl©7;?£] -r^fe^i©7f^-c«. Tia©<£5& 

[0 03 9] C<Dj* )l>tj7' HS^Wtfys^Hz**:** 
•y->lJ. T^+^S. TJHriJl/*. T 

7^*JUa. gm&U<«^g^7 ; cx;US©^^^6 

ji«ft£4>&< tfc it«±©si, riass [11] 
h y T)^tw> <) ;Wb$nr*j0 . rt«m^s«i 

5 0 0-1 0000 0-C&&. 
[II] : 

-R'-X'-R'-SH • • • • [II] 

(5S [II] R 1 (J. Wft***l,TtvcfcJ:< . $ 
fc-NfoHKiO, S£$/^7H>T&J:<,^sPli&l~l 
0©T;U*U>S£t*U SfSKttR'iJ. £«Rfn 

rfc s t< > */c-^^d^©o, S£#a,-ci,vt 
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iKfflt,^n?. ^ >\s*> v y ->->nzx* 

>tt. f£j$t-£<£5&#H,mi'*:rt^y;Mb.*;i'2/7' 
hS^Ttfyi^Hz;**:**-^ ( h >)TH*)l>i'V)l' 
it <* JvCt »ft I ^ * * 7' h U i>JHz X * * * If 

isms ft* •? hS**^ 1 ; >fc-x>-r 

f- y 2l>k±2kk y ;wk^ ^^7' hg^w^< y t^ug 
x*^-y>> ±f5# h y Tito's y ;Mb^ v 

& h yr^+i^^teJ^VSTUih y 

>i> r^x^a, r~>}\'*}\&. g& 

> J: V/ £ tc U h * p p 5 > £ ©Jn*#»Mte«: 
«fcOI^-rSC£*s-C^5o 20 
[0 04 0] y^yhS^WtS h 'j7Jl-3*^>7 

y 7* F- 7p fJU F- y x h + >. ^ ■H'* 7* h 7 
Pt\>u F- y *noy7>ftiV;i'*7' F-TJi'+Ji/SttJ© 

o fig© ©#Ptf e»n^„ 

[0 04 1 ] *fcr;u+Ji'». tju^xjI/*. r^^* 
jus. g^fcb<ii^g^7iXji/S?r^-r-5> h yr;u 
n + ->>"7>fcJ:C>*/$/tW F- U ^DDi/7>i OT 30 

y 9=-.>U h 'JxF+^>7>, ^^;Ux F + ^ f + -> 

>dd->7>, x^ji/ h p< h + ->>'5>. x^uhy 
tK->5/7>, i^UFt^ F+i">7>, x 
h+^y h*:>i-"5>. x^ju h y i»on->7 
>. T'Dtvuh y^ f-+j^>-?>. 7"ubvi'hyxh + 
i->5>. 7*p f;l/x f-=^>^ F-*i^5>. 7*pe 
Ai/xh + WF+'^X 7'at'Jb F'Ji'OOy^ 
>, ^1-F i ;jIF+-»7>, 7>.>U h y x h+i/i/ 40 
^fjHF=Fi/WF^i/^7>, ^JF^xF 

*WK*£'S'5>. 7"^JUF y i'OQi'^^ 7j:X 
)Vb V jt h+>'i/-7> > 7 xx.il/ F'Jx h 
7iXAx F + >-i^ F + >->7> l 7iX;Ui/xh + 
i^y h+$^>7>. 7 iX^U F- y ^on'>7>^i*, a 

*nsTJi/*;i/S, r^ri+^s^-en^ti 1 — 1 om 
mzmrz h y t;u3^^^7>*jj;^/$/c« f- y * 

oai/7>ilttt. y;U*7 F- 7p f;u h y^ F-*~> 

^JF*7 , F7 , Ot> F- 'J X F-+t/^5>*^* 50 



^¥9- 1 7 63 2 1 
12 

U<. SfcTJl'+Jl'S. 7->l"!rx;U». T^Jl'+^S. 

i/7>*si^/3:fctt F- y ^aoi/7>il/t«. 
juh yx 7 i^;f F- y h*^>7>* 5 

[0042] »n*^SI^fflcD?K«J. -fiSK h y r;U3 

/c^y^i'-fe^+^*-y->s{jtffl j e:^-7- 1 -t^«c*to 

T. jlf^ L-<«2~4fg*Jb©a-Cffll»6tl5., C<D* 

4fg*ju^*s^-cfcJSJtr>^*SB#paw^-nJ^±s« 

[0043] ttl^JS^fflOftili^t L-C«. ±I3©J: 

«cb. -«$(cKft««*5ffliie.n. mum 

too44] mmmtLTu. mimwz. «*.«. ffi 
^. heh. swair*j*tf6ti. mmmtuxitmm. 

y y 7PD'>5>?:ffll»'5«^CC«. C<D F- y^PPV 

[0045] c © j: *> tsmnma. — is^±ia h y r ;u 

0 0 5 — 0. 0 5{g*;U©S-C. 36fC« : SU<«0. 
00 7 — 0. 0 4{g*A-©ST?, ^FCCjfS U<(*0. 0 

i~o. o s^-tju©*^!,^*!^. c©KftiiSS*i 

h iJT^a^'^^ l ^^OC^l/TO. 0 0 Sfg'tJl' 

cokwsi* 5 h y rX'3+2/s/9> i *->uc*t 
uo. o 5^ji/*e^.s£JSic;^-r^-c^fi* 
HiTa©ffiHtc$ij'iw-r -5 c <t *5?f o < a sffli*]^* 

[0046] C©«t 5 fcM^Mffi^SfC.©^^ 

tzjxi&m-p, sane J:*) mat, (mm) sn^a©^ 

iita. -2 o~+ 5 o*c©ffiia^a$L/<. 3 6«c 
jsi&b#Pb1©^{ bfc J: zm m<Dts ^ x * * *-y 
©it^b©.#.*#^[-r -St. se>«:-io-+3ow 

^Sl&(c J: ^JSlo^©^ £ ± 2 h tc 

ttlB*>6^— **«:SEYbL. ^SgB. JSlt^S&ia^ 
(0(1 : - 2 0 ~+ 5 0 °C©iSS) <t *) feiiS 3 0- 5 0 
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s6»ciB^Ri£*ji»s«cttai«aflt*. as 2 o~ 1 

OO'C, S?£ t< W3 0-9 5"C. S6tC*fi:0<»5 
#* -5. 

«*«©*©§?»*«»«:< t»*>©. h y 

**5/ y ;WW!ia#*»Bltt»IB«T"CtD*»*f S tit > 

y Mmtnz &©*m> &n&. 

[0047] c<D<fc 5 ft h y 7J^;w>'; MUM 0> U 

[0 04 8] 
Wkl 3] 

R b S i A 

I 

R c 

(i) 

[0049] (scci)*. r*. r\ r c «> mmmfii 

[0 05 0] C©*(1)*©fln*#»tt*Att. liTE* 

JWStl*a**ttl/. COi9«tJll*»)Btt«Ail'C 
«. JUttttctt. **. y**^H. ^ay 

tKn^I, f^i/S. 7;^I, yys^u 

iW: 7'J-W+J/I 

Jl/sJfiA**i/a. TEACH) : 

[0 05 1 ] 
[ffcl 4] 

R e 

f I 

R f S i B 

I 

(U) 

[0 05 2 ] <5£(ii)*, R\ R f , R 9 tt, BtMffifi 



(8) »ll¥9- 1 7 6 3 2 1 
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[0 05 3] CV&V1thVTfr*JbZ*yMtMtl>X 

^t/9>, 2 -^opx h y ^^jl/->7>, £ 

^^iF^>i^^>7>, 1 - ^PO-rf 2 
-^Daxh+^hy^f^7>, 7'J;l/t+y h y 

io o^>*t^h'J^^>7>, 3-^ua^of;l/F 
rt-^F^hM^>7>, 1 -y^PfJl/ 

^vh';^f^>7X -rv^h+^h m^j^>7 

> % ^h + Vh»J^^>7>, 3-7^7*Pt^ 

Fv^?jK>^wt^>7>, >fv^>^;u 

t+Vh'J^f^^X 2, 4-^^PP7x^W 
^>h'jy^>7> 4 ^pp^f;^Wx/t 
20 ^>>"7> v 2-^PD7xyt^F l J^7 c J^>7>, 4 

^;V->^>, 2-fc KO*^7*^*S/h y>^7 
> % l-^ou^tx;W^>>hy^^^>7A > 

h y^^7>, m-2-tFP+^xfWt 
y ^;i/>^^;i/V^>, t^y ^;ux^r.;l/- 2 , 4, 5 
-F'j^ua7x/+^>7A 2, 4-^^PP7x 
/^yifr.;l/yy ^;i^>^>, h y y?Jl/^yjl/^<> 
30 h , ^>^W^ l >^PP^^^^>7 

^xF+i/- 3 - ^y f=^>:/p f;i/->^>, ^ 
[ (2-xh+^xh*^) xhtJ/] 

;i^>^>, ^htv'hy^af^x ^y^;i/-3 
W-4-^Dn7*y+^^^>7>, 
2 -y^U-4 - ^PP7iy^^b'x;k>7>, 

^PP^W^^b- 2 -7x^I/XK^>7A 

40 ^hyy^>7>, t^^hy^^>7>, ny 

x^y'JMy/x-K ^>i/yf>-3-xh + 
^X^>^>. Kr>W : t : ^Fy^W> / 7>, is? 

Xh^>h'j7xXJ^7>, h y 7xXJ^>7 

;k hy^f;k>7/-;k Fyx^>7^- 
;k h y^Dt»7^-ik h y^*;^^— A\ 

•"<>£y ^;l/^^o*-y">. 1. 3 1 , 

1, 3, 3 -^h^y^;U^P*1f>, N, O-Bi 

so s (hyy^v^) Fy7WP7th7U*, 



15 

" 1, 3-^bx;H, 1. 3. 3 --r h^y^U^P 
^ifX B i s ( h «J^fJl/i/y;l/) 2^>;k B i s 

•- ( h y-rf*Jl/^yiI/) fa^>, 1, 3-Bis(T-te 
h*^*^) 7*h^^^;U^^>P + 1f>, i-(N, 

3, 3-^h^^^^~3 -bx;l,^:>P+-y->, 1, 
3 - B i s (3 -^aa7'ab^) f- h^y ^;l/S^>tf 
*1J->, 1, 3-Bi s O-^i^^h^Pb^) f 
h^y^;l/^^P*1t>, 1, 3-Bi s (3-bFP 
^is-fu&V) - 1 , 1, 3, 3 -^h^y^USPS/o 

1 , 3-Bi s bVU) ^ h 9 

y^;U^^P+-9">, 1. 3-Bi s (2-T^yx^ 
;i/7^^^) -l, 1, 3, 3 -r*h^y^;u>^> 
p*if>, 3 -y^jbtr^y ^yy?-n^>£y 
->p*-y*>> 4 -y^ub^y s^yy 
>?^p+if>, ^^-y*x^;u^i/P+*y*>, l. 3 - v 

1 , 1, 3. 3-f F^^^VotfV, 
1 - (2 - ^f;l/b^ V^/^ - 1 , 1. 3, 3 

-rh7^W-3- bx;i/^>p+-y->, 1 - (3 - 
^fJl/bXij^yy - l , l, 3, 3-irh^y 
^;U-3 -trr.;l/^^p+-y->, 3 - fcT 

^y S^y ^'Pb'^^^P+if >, 1, 3 -Bis (3- 
T-fe F + ^Pb';l/) r hU?)l<iszsv*ry:>. 1, 
3-Bi s [3- (N-^^l/^^^-YJl/^+^^P 
b»fh^W^>P+t>, 3 - (4 -y ^;Ub 
•^y i/y^Db'W *-<>£y ^;b^P+1f>, 3- 
(2 -y ^;i/b*-^y^y v'Pb;i/) ^>£y ^;i/^p 
*if>, 1. 3-^*^-1, 1. 3. 3 -f- h ^ 
y^;^->P*-y*>, 1. 3 -Bis tis**i>'T~)l> 

- 1 , l, 3. 3 -f-h^-rf ^l/^P+U* 
> v 1. 3-Bis (3-y;s/F*^ab:;l/) - 
1, 1. 3, 3-f F7^f;^>a+iJ->, 
Pb^i/Dtlf^, 1. 3-isj*?)l- l t 1.3. 
3 YvV x.~)\,V>lsU*r J ?ls^ 1, 1. 3, 3--T 

h *x;u- l , 3 -^^Jk>a+t>, ry^ 

y ^JU:7 *x;t,tfx;l,^> 4 h 'J7'ab"^y7> 1 v 
7x^;M?Jk>7>, h y 7 xx;l^>^>, l-b'^ 
y^/^^b-l, 1. 3. 3 -f h5y?-;l/-3-t 
x;b^fn^-y->, 1. 3-^b'x;U-l, 1, 3, 3 

^;U^^P^-y>, 4-h , J^f^>P^^7x^F 
yy?-ji^>^>, -^^-y-y ^;u^->P+if>, 3- (3 
-y *jufcf*y ^"Pbvu) -^>£y ^^P^-y- 
^tt^ 

riS, -N+itx^;l/^->p+-y->, -^+*y-y ^;l/^>P 
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5 or»6*ifc# b y y y ;Mby )\>u y'vm 

y^;u-bx+^+-y*>w#6n^^. COiSfc 
risk, iiacD^^ccLrff^n/c^h »j7W^>y 
;Mty ji/* ^ h * y * * -y- . 

h yr^+^yjHtffltasftiurfftoti*. 

[0 05 5] CCDh 'J7;l/*^^^MBI (09: 

10 mm. 2-5fgfiscDSrfflc^n^o c 
K-rttto*. 2 0-ioou »*o<tt3o- 

9 5°C. $6Cc5?*L/<«5 0-9 0 , C'C||Sg3*ieo 

[0 05 6] C<D<fc5CCl,Tf#6ft/cy;l/#:/hS^W 
TJU^rx;ua, T^U*^*, S&&l/<« 

^is^ssa^hyT^+^yjMtsn/ch y 

T^*;t>^ y ^Mby ;b^7 ^" hS^M< y 

1f> ) fct, *©»?W1#5 0 0-100. 00 

0t*S o C<DiS5^^S^5 0 0*«r«2xy a- 

<, ifcft?^l»10 0', OOOiO^t^itt 
30 [0 05 7 ] [★ttg^W^y^-fe^4 1 **-»>q)« 

[ii] rib^n^^^^MM^y^^+t 

+*y->i. TK©J:5<cSC [in] tifcStiia, /8- 

[0 05 8 ] CORJfctt. y;l/^7^ hS^W^y^Hr 
40 «ia^WT^rJ-;H4{b^«5CDx^U>tt^*aacc# 

[0059] [II] : 
-IT-X^R'-SH • • • • [II] 

!ff$l<««i-i 0(DT;u+u>S^T7nL. R l 
50 s^-ec^fe<tc^7J^u>SS/di#^, *ff* 



(10) 
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jjku. xm*. i^f^, x)\,7-< fis 

[Ill] : 
[0 06 0] 
[ffcl 5] 



2 \ 



3 



10 



Y— OH 



[0 0 6 1 ] 5£ [III] R 3 «. 

Y«, 
[0 06 2 ] 
[ffcl 6] 

H 

1 . 

— C-O-R 4 — , — C— » — C-N-R 4 — 
II II 

o o 



II 

o 



20 



[0 06 3] . mi&$>2>WX#Mt&7 x~\s>MZfn 
x^>». JfcBCn6©i (*fe^i<) 

[0 06 4] or, /3-X^U>t*^fna^WT^=i- 30 
JH^b^fJiLTCt. jy*WK:tt. «*.«". 2-tFO 

yu-F. 3-tFP^nf;w$i"ji/-h. 3 

fJW$i"JU-F, 4-tFa+->y?;l'7J"Jl/- 
K yj-teP-^*^**'; U- K 2-tFa+-> 
-3-7i/ : t : ->^Dt;i/7^ i ;i/-F 1 tfyx^u^ 
i/y £ y u— F m : B#?Wi (ft) m 

^l/>v-PEi"J-X, PE-90, PE-2 00. 
pe-3 5 0). ;l< i J'7'ofi/>^y3-;i'*/^$i' 40 
yu-F (04:B#ttfli (ft) ss?v>v-pp->y- 

X. PP- 1 0 00, PE-500. PE-8 0 0) , 

U- F m : B^ttfll (ft) §?XU>-v>-PE 
P^y-X. 70PEP-37 0 B) . #yx^l>>^ 

-F <W : B*t*H§ (ft) I^U>v-55PET-8 

oo). *y xatu>^y 3-ji/^yf F^.v?-b> 

yj3-Atyy$d"JU-F (0d : B#fti]J!§ (ft) SS 
XU>v-NKH- 5 0 5 0) . #y^ofb>^y 3 50 
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-My7J"JU-F (00 : B*?S»i (ft) SgXU>v 
-AP-400) , ^yx^U>yy a-jU^r^T^ y 
U-F («: B*ttfll (ft) U^>v-AE-3 5 
0) C©<fc5&«, /3-X^U'>tt>F 

MMt?;^ - ^tt<t^8)©5 ^TB, 2-bFci 
^x^Jl^ y U— F. 4 - 1 Ka*->T5' y u- 
F&£'jW£L<flH>6ti&. 
[0 06 5] CCDcfc^^ca. /3-x^U>1±^|gfaa$ 

*r ii/3 - ;Mt^b^ai . Btrta^ x f *^r* y 5/ 

|gecffi<,>&ti&MSK <B3SI»6Sll*St») il/tB. K 

[0066] T'/3«^H*fiai£ OTtt. Jl&lfttCW:, 
tffljUi. 2. 2' -7'/tX (-fVT'^F';^) , 
2, 2' -Tl/b*X (2, 4-^^^^-4-^ F + ~> 
Aua-Fyw . 2 -isrs- 2-^ , af;UTV r -7 
^Jl/A7 5F. 5^*5^1/2, 2' -T!/fc**(2-y^ 
A^BM*- F) . 2. 2" (2-fc FP 

^^AT'nft-F^l') . 2. 2' -TVfc'X-Y 

*1MF. 2, 4-yfnp<>y-/;^-t : ! : t^ 
F\ '*>v'-OI/''5-* 5 MJ'-f F\ t -^JI/JS-**-* 
-f F\ t-^l-*a5;l/A-*+t-f F. t-X?-;U 

;W FP- ,, »'-^'*-y--f F. ^P-fA^-tf+if-r F3? 

[0 0 6 7 ] *^(c*st,ir«. C*lP>£l 2 

x^ u— > 3 *> RKcfflc* 6 tisftwi© 

«ffi«:tt»«:WIRB«ci>3&J» Rj*a*©*Sl©fU«tt. S 

7>?p-oi<^-**-y-r fccml-c. a«> 0. oi~ 

2 011%, Jf*L<«0. 0 5-101i%OlTf 
[0 06 8 ] S£I8». ««©«Htt£tc J: *) ft& 0 

**fflt>**»^«:tt, am. o-isou »ib<« 

30-12 0°C-C*-5<, 

[0 06 9 ] tmt L'CT'/**^Rj£Hi*fifl'J**t>tt 

[0 0 7 0 ] JgIc^F«3CD'&*feS-C*a^;U*7-FSi. 
©*WSi©«^tt. a. /3-x^U>1±^Ft§fO»SW 

r ;u a - A>m t&to * * > i/ 1> v v s tc # fln 3 s js-^ 



IS 



- i ^ u >i*;FfiSfaa^r r* =1 -;utt-fb^Pi±* s M 
^rr^3 -^tefb^wo . 9 5~i. 05 *>\<mg. 

(M: ltJl') ©tTffat5CtWSL-l,>. 10 
[0 0 7 1 ] Kft4g&£L-C«. JSffcSKfctLT^RStt 

>. ix^D'N.+if^^^bTK*^^ : itKx^Jk 
Sg^?'^, ftffir 5 Jl49E©x^^;l/^ii ; 7-te h 

>, i. 4 -v*^^m<ox.~^^jmmti:i£imvf 

<?kMg^ W * ■; -> >\< -fe * ± * ± -9- > 2 oKififfi > 20 
tftfr^S* 1 . r;i/+^S. r;u^-^S> 7 7*+* 
4>fc < <!: 4> 1 MJJU:©24 . ria^ [ iv] v$kt> <* n s 
■j r y ;Hb^ nr*i «3 . »^y^f-«w 5 o o 
•fe^+^-+-y-><i:. naas [v] r-^fe^tis^**^ 

9 «»l/-C (m2<D^m) o 30 

[0 07 2 ] ±IBx^ u>tt^|gfiI*#Wi< ') *)ViJs 

->p*-y->«. Tie* [iv] tsb$nsi?u>tt^ 

[0 07 3 ] 

Mbi7] 
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fctji£ig££m u «fs u < tt.rn.fm. 1-10 ©7** 

[0 07 7] R s tt. *I^Sfc«^^Cl-3<DT** 

jus^u r*. r 7 »> •eft-enstf/jts 7* 

R 6 , R'CD^^-CiJ. fttt*8iasjfiF$ l/C*. 
[007 8 ] C ©<£ 5 &x=f U >tt^fiSWS^W# >J 
jH»X + *+1t> [IV] CD^-CCJ. 1$IM¥6-2 5 1 

[0 07 9] CCDf x;l/S^W^U^H2^*^*"9"> 
». ffJMW^S© 5 0-99. 9 ^Jba-C* 
•3. 0. 1 -2 5*;l/%^bfx;uas/c:«tx;ua*g 
»aiUT#^-SW^»-t?&0. J«»jW!a5JB?*2J&l 
±©T*+**. SStL/<B^7x-^H-C* 
9 . tWStfJ^?*** 500-100000 K> . 

*J5/y;HWRKcj:«j h y r >Mb3*TXi>-2># 
y ^;nz x *-y->-c* 

[0080] 7" HM7*3 -*lt{b^«. 

[v] tSbSns. 

[v] : 
[0 08 1 ] 
Mb 18] 

HS R 9 OH 



6 



- R 2 - C = C , 

L 



I VI 



.V] 



40 



[0 0 7 4] 5£ [IV] R 1 W:> t^MSbtt,^ 
[0 07 5]X'tt. m&&. i^f)^, X*7^ 
[0 0 7 6] R'tt. g&***rGT<,>T4>J:<. 50 



[oo82]S[v] cp, r 9 ». r*+w>*, ry- 

1-10, $65cli2 — 5©7JM ; l'>S ; &7n"3\ ^ 
[v] •C«*55n5^^*7'HM7*3-Ji'tt[l:^ 
u (*iim^**7 , ^» [v] ibrt*, 

V7*s—)i> % ji)l>ij7'Yy xs-fr, J )lt>? his? 
[0 08 3 ] ^cfc. t<D£5tj: V-^m^* 'J '>** 

p - a >sj£w, mria> ** y h y ->*-fe ^ 

a. /S-X^P^^fiia^TJWP- 
[0084] ±.j£Ltc£5tj:mi *€>CHi^2 <D«^^ 



(12) 
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-fv>r*-n. mm*."®. i*+^>s. *)i*>m 
mm. #'J75 K&wm. 7 * y -*»imi& i-s * © 

$fllffl©%ff#J<bt,t:fflt>£C£#r#, -€-©^(C«, 
[0 08 5] 

[fMI©***] #^K^£*i§«#W*y^-fe;** 
to? ZCttCt: W*t4. W<££. 10 

Jgttttfc y ./ 1/ p *-y- >©«ttfc*H£4&ft 

«JBtc#^-C#. Jfettttim «6fl£ft3tS<J. I*ffl8fflt 
[0086] 

[0087] 
[^RJEW 1 ] 

<jt)Vtjzf h3£4jrr-5# y '>;i/ -fa »:>©£■)% 20 

ttWfc3 0 0 c c©77^3K, 3-y;U^77>7 - nb' 
Jl/h y> h+i^i>^>7. 76g (3 9. 5 mm o 
1 ) . ^^F'jxh *f > 7 7 . 4g (434m 
mol), h y ^ h+>->7>2 . 4 2 g ( 1 

2. 2mmo 1 ) *jJ:t>'M*2 6. 3 g ( 1 4 6 Omm 

o i > *{±i2^ mmtmTicximote&hmmvwt 

g 4 3 0 fl*W TiHT b/cfg. 1 0 °cn B$ 

Ra<£o/c 0 #K^©®&4 7 0'CCC±tf SB^^E;;* 30 

-e/ctg. 19. i g©^*-y-x^ji/> ; >'ci*-y-> (7 

7. 5mmol)»l, $ 6&C7 0*C«CC 3 BSIH8t 

2B#raSStgLfc„ TJl§l5#£i6*mi>8 0 g©iti8:/^ 
JU^flD^. 8«$Uft#6 4 0*C. 200mmHgOS 
ETT3ilt*f¥l\ 8 0 g©ifcf*4g*;*-tf;fcf£. 

(crse.tcKK^ju* i 7 o gssflnu n^rats^* 
fttjiK 3 8. 9 g<Dm&mw-cm%ti: : i&.#*'mc. c 40 

PJ^b/ciC^.3 3 0 O-C&o/c 
[0 08 8] I RX-^i7 h;U*s<ty ; 7V>x-ii' hJWgiJ 
2 5 6 0 cm-*tti&Cs<>l'X7\~mcm 

Aj £f 

[0 08 9] 
[UdM* 1 ] 

<*.mM*m-? y ->;nzx*:*-*-fr>©£E£> ag 
it. atftsn. s^A**J:tf»6fcis**Bttfwfc 50 
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200cc©77^3K, 40. 0 gCD-^fiS^lIl "Ct#6 

n/c^ji'^'hasrW-r&tfy ^ns^+***> (* 

yv-A) » 5. 4 8g<D2-t Ka+->i9-;Mi!i' 
yu-K 8 0 g© h->Ux>*$<fcO'0. 68g<Dv^n 
-Oi/r5-**lM K4ttjA#. S*»«T«:-C«#l,fc 
#£>?§?&iSg4 5 O'CKG^. 1B#^5Id3-S/c„ 3 6 
«C#Hfil/T 6 0 -CtCT 1 7 0 °C(C-C 2 B^ttlf * 

(^y-^-B) 445. 1 gff/c £©£©©&¥£*# 
^fi4GPCr»J5£Lfc£t*>3 5 0 O-C&o/c,, IR 
X^i? YA>frh 1 6 4 0 cm-M^tia©^^^ y^S©2 

ftfctfyv-4 r#yv-Bj i-r-s. 

[0 09 0 ] C© r#>J-7-Bj #©. *KS*4. 1 
H-NMRtCj:9aHJELte£C3. l^F^/cO. ¥^ 
-C8%T$)-5fc 0 

[009 1 ] 

[*JS0!I2 ] 

<»Mg ; grWr-5--J<y'>-'l/-bX^^^-9->©^>| |% 
tftfncteUT, 2-t Ko*J/if;W $9 y U- h© 
ftbOK. 6. 07s©2-tFO + J/^;l/7^ , ;i/ 

(^y-7-C) 45. 8g4i#fc„ CO#'Jv-©Sf 

^i^a^GPCicjroa'JSbfcic?,. 3, 40 or 

&ofc„ I RX^i' 1 6 4 0 cm -, ft2©^ $ 

y jmo 2 s*£^cca-^ < Ltcct 1mm 

[0 09 2 ] c© r^ey-7-cj f©;'k&S^rS4. 
^-NMRKJcO&'JSEL/ciCS. l»f§fcOW 

[0 09 3 ] 
[*»«3 ] 

<7ks?a : &WT-54<y>'^-bx^^'^-y->©^>a g 

300CC©77^3(C, S-^^^'JW+i'T'tli; 
JlhVJ h+~>i^7>9. 8g(39. 5mmo 1 ) , 
^?;l'h l Jx|-+i'^7>77. 4g (434mmo 
1 ) , V i-Jl/ y y h*S^>^>2. 4 2 g (12. 
2mmo 1 ) *J<t<y : *i6*2 6. 3g( 1 46 0mmo 

1 ) 4ttii«^. a*m^T«cr««iL^3!»ie>j^©ss 

45"C«C«ofc. Wft^Ulfih 1 09«O*tt^if*5 g 

43 oftfruxffiTLtc&. a&mu&i: 1 0 "Ct? 1 B#Pfl 

^^fc. -XlCW<g.<DU&Z7 0'CCC±(f 3B$raJSlS3H± 

19. lg©^+fxf;^>D+t>(7 7. 
5mmo 1 ) ^jjfsflllU 3 6K: 7 0 "CiCT 3 ^ra«»4 
i^W/c. ?g^SS4 4 0 'CtCTlf 5 %©7k^t* y ■? A 
©>jiy-AS**5. SgJuxfcf^. SStcri2B# 
Pa^fegLfc. TJBSP^4^*WL8 0 «®gMt^^« 
^»nm. «lfL^e>4 0'C. 2 0 0mmHg©iET 
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t». 3 8. o goyM&mm'ci&^mw^mtc. ccom. 

(* (*'Jv-D-l ) <D$l¥%}ft?-&ZGPCVWmL 
fciC^.3 2 0 0"C*-p/Co ^tJOJv-O I RX^i> h 
;l#J£©*S*, *^l 640c m^ttifitc* 5? ? 
<D2ft^^iCS-5<(RjR*5^fc)tx/c < , m*>tltc#>)-7- 
£ r^W-D- 1 J t?Z. 

[009413 6tcSStf. 9H£RB. ^MSA^fc <fc io 
Z^MWl^t» < S : kW.<^»tc2 0 0 c c©77X3(C, 3 
8. 0 8<0±M<D r^yv-D- 1 J . 3. 73g©j< 
JU*-7>x$y-JU. 0. 7 8 gC^a-Ol^S-:*^ 

KfccfctM 1. 7 g(Dh;Ui>?rf±iA^, 
TCCT«J¥bfr#6?Si£?gg£5 0"CK<£*i. 1 B#^JS 

tfcs-efc. $6«:#jaur6 0*c{cr iNfPa. 7 0*ck 

1 . 1 g ©ttPft^eiS^ftMf* (tfW-D-2) * 

iC-53 3 0 0-C*^>/c. IR^*F;^P,164 0 
c m- 1 tti£©.y £ * U JUS© 2 MSg^CCS^ < ®JR*^fi 
£L/cC ijWWBSn. 3 5 0 0 cm" , ff2©*S!lK 

d-2j £-r&„ 

[0 09 5] C© r^<V7-D-2j ©TkKS^Wfi 
£ % 1 H-NMR(C<J:f)iM;£bfc<iC5, lfFF^tc*) 

[0 09 6 ] 

[KRffl 1 ] 30 
<T g 'J U :*-^fflflg©ii?<a£j8?ktt©f?iB>a g 
It. »*A»to.fctf»*?&iP«*BlOttW' 
/c3 0 0 c cCD^^XaiC. 33. 7g©2-tFa+ 
i/x?jby ij U- 17. 3 g<DJ?)l>J2?V 
U-K 49. 1 g<Dn-73-)\>J% f*) U- K 1 
5. 9g<D2-^9-JV^iy)VTi"J U- K 2. 18 
g<DT# <) )imtoJ:U l 2. 4 4 g© F^JU^JW*^'* 
S«Mij£TKT3 0^«#L/c. C©<fc5 

[0097] MflBh »8*Kg. ^sR*gA«*sJ:0*3sS 40 
te^£3tttW/c3 0 0 c c©:?-?;*:^ 2 6. 6g 
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<Dig-£*y v-£5 5. 0 g<Offi&zf*)\'&tia%.s 
F*3SC 7 . 9MS%©2, 2' -T VfX-T VlS®^ ? 
JJIfft/ftJPfcSfiU 8 0-CCC3 0#«oiM£. 

i o 6 g© rg^yv-j ^3B$Fa^w-rss»nu/c 0 

fft>'7. 9Sfi%©2, 2' -T'/ex-fVSBI^* 

;u©ftg?^ , 3 L -»i'^6. 4 gSrK^x^rtftJra*.. 9 

O'CiCTSISraKfS^i&W/Co ^CUT, ^^XrJrt^ 

"C^iP L/c?£. 1 9 5 g ©fctfejgBjjgj&fcff 
tc. C<D&m. ©Sfi^^-SW2 5 0 0 

[0 09 8] c©r? <;;ud<';*-;i/ 5 5 SfiSB'tc. ^ 
isw i ~ 3 -d# ^tifc^Kl^wts* ->jhz x* * 

(^'JV-B, C, D-2) «Wn0. 1. 

o. 5, i. o*j«t^3. ommwmML, &simm 

0. M^Vul"? (#0 S!fi») 1 2*fiSiHs<fc 

tf*i/u> i 5MfiSP*m. *^>— (ctl^ur^«^ 
<t»*WKt/fc. 
[0 09 9 ] Cft£©^fflf&^£#7XS«_Bc5 0 
5^P>©J13{C^t/c£C6. OS** 

ja6nai>¥»«ciMi3W»6ti. cneoii* so-c 
r i B#rag<fcbfc 0 f#6n/c^bii)®©*<i:©«fttft 

yf^y v-D- 2^:^JjnL//c^)S©*£©Sfl!l!^W. * 
l©iI9r*-o/c £/c^Jg«EKteW£7k©g$*ft 

». wrwhpm* (**) mmmmncA-DT ■ am* 

[0100] 

[tb^di ] smm\ tcfc^-r. *';?-B, c. d- 

D*tr>. X-22-170B (ffj^fc^IISI (**) 
S3) <* 'J v— E ) £^»L/cJ«J1-ttf3!lfc0l 1 <hl5j«&C 

[0101] l k:^„ 

[0102] 

[*1 ] 



(14) #&a¥9- 1 76 32 1 
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